INTRODUCTION
Professionals across medical specialties are exploring the origins of burnout with a goal to understand better how to foster wellbeing and restore meaning in the work of medicine. 1 Prior study has found a link between loneliness, depression, and health among older adults. 2 Loneliness is experienced when individuals feel alone, and when they lack meaningful relationships regardless of the size of their social network. 3, 4 In studies that measure loneliness, participants often are asked if they feel alone, lack companionship, and wish to have more companionship. 5 Loneliness has become a growing public health issue linked to a variety of health risks (e.g., high blood pressure, heart disease, obesity, a weakened immune system, anxiety, and depression). 6 Because physicians are not immune to loneliness, it is worth exploring the link between loneliness and physician wellbeing.
Loneliness is a subjective distress and has been linked to burnout among internal medicine residents 7 and has been cited as one of the major stressors of nurse managers. 8 Increased support from family and friends reduces loneliness among resident physicians and subsequently reduces burnout. 9 A study in the Harvard Business Review found that professionals such as doctors and lawyers have the highest rates of loneliness among all workers. 10 Among practicing physicians, little is known about the link between loneliness and other types of emotional distress (i.e., burnout, depressive symptoms, and suicidal ideation). This study sought to explore the relationship between loneliness and other types of emotional distress among active member physicians of the Medical Society of Sedgwick County (MSSC) in Kansas.
METHODS
This study involved 197 practicing physicians who were active members of the MSSC. An email containing a link to a survey was sent to a convenience sample of 872 active members of the MSSC. Overall, 442 physicians opened at least one of the email invitations and were considered to have received the invitation to participate in the study. Data were gathered through anonymous surveys between July and August 2018. The data used for this analysis were part of a larger study on physician wellbeing. 11 A sample size of 180 was calculated as necessary for adequate power (> 0.85) to detect a significant association among the variables with 1 degree of freedom, p < 0.05, and 0.5 effect size. 12, 13 The University of Kansas School of MedicineWichita Institutional Review Board granted exemption for the study.
Outcome Measures. The survey included items on loneliness, burnout, symptoms of depression, fatigue, suicidal ideation, and demographic information. The physicians' level of loneliness was assessed using the 3-item University of California, Los Angeles (UCLA) Loneliness Scale, a reliable and validated shortened screening tool to measure loneliness. [14] [15] [16] Participants recorded their feeling of loneliness on a 3-point Likert scale: 1 = Hardly ever, 2 = Sometimes, and 3 = Often, corresponding to scores of 1 -3 for each item. Scores for the three items were summed with a possible score of 3 -9. As a standard practice, 15, 17 physicians who had a total score of 6 or above were considered "lonely".
We used the Abbreviated Maslach Burnout Inventory (MBI-9), a validated 9-item questionnaire to measure manifestations of burnout. [18] [19] [20] The inventory measures professional burnout across three dimensions: emotional exhaustion, depersonalization, and perception of personal accomplishment. The physicians recorded their feelings on a 7-point Likert scale (0 = Never; 6 = Every day). physicians who scored high on emotional exhaustion (≥ 11) and/or depersonalization (≥ 7) were considered to have at least one manifestation of burnout. 11, 20, 21 A 2-item Primary Care Evaluation of Mental Disorders Patient Health Questionnaire was used to screen for symptoms of depression. The 2-question screen has reported sensitivity of 96% and specificity of 57%. 22, 23 Suicidal ideation was measured by asking participants, "During the past 12 months, have you had thoughts of taking your own life?" This question has been used in previous studies involving physicians. [24] [25] [26] The physicians' levels of fatigue during the prior week were assessed using a standardized linear analogue scale (0 = as bad as it can be; 10 = as good as it can be), similar to what is described by West et al. 27 Lower scores on the scale indicated higher levels of fatigue.
28,29
Statistical Analysis. Standard descriptive statistics were used to create a demographic profile and describe the prevalence of loneliness among the participants. Fisher's exact test was used to explore associations among the categorical variables. Generalized linear mixed models were used to calculate associations between the loneliness classification modeled as a binary outcome against a single fixed effect for independent variables (age, sex, depression, emotional exhaustion, depersonalization, personal accomplishment, fatigue, and suicidal intention). Adjusted odds ratios were estimated by modeling all significant independent variables against the loneliness classification, controlling for participants' sex, age, and duty hours. All analyses were performed with two-sided alpha of 0.05.
RESULTS
There was a participation rate of 44.6% (197/442). Of the responding physicians, 53.8% were males; 89.3% were 35 years and older; 72.1% reported working more than 50 hours per week; 47.3% had been in practice for less than 20 years; and a plurality (24.4%) was family physicians (Table 1) . Analysis of the study sample compared to the overall MSSC population of active members showed a margin of error of +/-6.2 percentage points at a 95% confidence level, demonstrating that the demographic characteristics of this study generally represented the overall MSSC population of active members. 30 The overall prevalence of loneliness was 43% (84/197). The mean score on the UCLA 3-item Loneliness Scale was 5.2 (SD = 1.9), with more than half of the physicians "sometimes" or "often" feeling lack of companionship, left out, or isolated from others ( Figure 1 ). The prevalence of loneliness generally increased with age, as 5% (4/84) of respondents aged < 35 years reported loneliness compared to 37% (31/84) of those aged > 55 years (p = 0.017; Figure 2) . Also, the physicians who experienced a greater feeling of loneliness were more likely to report at least one manifestation of burnout (64.8% vs. 35.2%, p < 0.01), screened positive for depression (66.3% vs. 33.7%, p < 0.01), experience a higher degree of fatigue (64.8% vs. 35.2%, p < 0.01), and have thoughts of suicide (88.9% vs. 11.1%, p = 0.012).
As illustrated in Table 2 , findings of the mixed model analyses indicated that there was a significant positive association between loneliness and depression (p < 0.01). This association remained significant when adjusting for participants' sex, age, and duty hours (OR = 2.24; 95% CI, 0.97-5.19). Additionally, a high level of emotional EMOTIONAL DISTRESS AMONG PRACTICING PHYSICIANS continued. exhaustion correlated positively with prevalence of loneliness (p < 0.01), and this association remained significant when adjusting for sex, age, and duty hours (OR = 1.05; 95% CI, 0.39-2.84). There was not a significant association between sexes (p = 0.56) or duty hour fixed categories (p > 0.05) and loneness score. Finally, there was no significant association between fatigue and loneliness score (p = 0.41), and with loneliness and suicidal ideation (p = 0.23).
Given that a plurality of the respondents were family physicians (24.4% [48 of 197]), data on family medicine was compared with all other specialties combined. The prevalence of loneliness among family physicians (47.9% of 48) did not statistically differ from the prevalence among physicians of all specialties (44.4% of 135; p > 0.05).
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DISCUSSION
Loneliness is defined as a lack of meaningful interpersonal relationships or interactions, 3, 4 and can affect people of all ages and backgrounds. This subjective feeling of loneliness depends more on the quality of relationships than on the number of people in one's social network. The findings of this exploratory study illustrated a connection between loneliness and other types of emotional distress among active member physicians of the MSSC. The prevalence of loneliness among the active member physicians of MSSC was 43% with older physicians reporting a significantly higher burden. This high rate of loneliness is not surprising given that workers with professional degrees, such as law and medicine, are the loneliest among all professional workers. 10 The physicians who reported manifestations of burnout were at higher risk of feeling lonely. In addition to manifestations of burnout, positive loneliness screens were associated with depression and emotional exhaustion. These relationships between depression, emotional exhaustion, and loneliness were maintained even when adjusted for participants' sex, age, and duty hours.
Consistent with previous studies of internal medicine residents 7 and nurse practitioners, 8 our findings suggested that loneliness was associated with manifestations of burnout and symptoms of depression among practicing physicians. Response patterns appeared to be consistent with national survey results, [26] [27] [28] with significant numbers of physicians reporting the aforementioned various signs of emotional distress.
A somewhat classic understanding of emotional exhaustion and depressed mood might explain the associations with loneliness found in this study. Emotional exhaustion is characterized by depletion of energy as a result of being overwhelmed by work; and depressed mood often is characterized by a lack of motivation or energy to engage with people and the tasks of everyday life. In other words, connecting meaningfully with others (a sort of antidote to loneliness) takes a particular level of effort and energy that might be missing when a person is emotionally exhausted or depressed. Further study of the link between loneliness and physician distress is warranted to help practicing physicians and health care systems thrive. Practical solutions could include fostering connections 6, 7, [31] [32] [33] among physicians through socialization opportunities and/or support groups, as well as opportunities to build shared meaning 34 (e.g., Balint Groups). These interventions have illustrated significant change in reducing loneliness scores 35, 36 and the high costs associated with the various manifestations of physician distress. 37 This exploratory study was limited by a small sample size of active member physicians of the MSSC and non-probability convenience sampling, both of which reduced the generalizability of the findings. Additionally, as this study's results were limited to active member physicians of the MSSC, the findings may not be generalizable to physicians in other communities.
CONCLUSIONS
Our study suggested loneliness is prevalent among active member physicians of the MSSC. These findings suggested that loneliness is prevalent among physicians, and they contribute to the body of evidence indicating that loneliness is associated with burnout and other EMOTIONAL DISTRESS AMONG PRACTICING PHYSICIANS continued.
forms of emotional distress. Without attention to this issue, physicians and healthcare systems will continue to suffer the effects. Increased opportunities for meaningful connections with other physicians and increased opportunities for finding meaning in work should have a positive impact on the related issues of loneliness, emotional exhaustion, and depressed mood. Making Balint group participation more readily available (which may increase both connection and meaning) represents a practical step in searching for solutions to this widespread problem.
